(19) ttMftffitrmn 



(43) SSSr^BBS 
2001 £26 B (26X7.2001) 




PCT 



(io) m?®'&m^ 

WO 01/54402 Al 



(si) mmft&ftm 7 : 

(21) g(BffiJ§B##: 

(22) d^tti^a: 

(25) mnmrnaynKt 

(26) §BS^BHO)Slg: 



H04N 5/91,5/907, 1/41 
PCT/JPO 1/00303 
2001 &\ B\SB (18.01.2001) 
B*3§ 



(30) fifcft^— 

4#ISI2000-009371 2000 ^ 1 ^ 1 8 B ( 1 8.01 .2000) JP 

(71) tUBBA: ttxC^tt -3 V (NIKON CORPORATION) 
[JP/JP]; =f 100-8331 SSS : fftHS?L^rt=Te2S 
3-^ Tokyo (JP). 

(72) &m%: ffiffl (OKADA, Sadaroi). £t» 
(EJ1MA, Satoshi). ffllJll fit (UTAGAWA, Ken). t£ 



EB3£e8 (MATSUDA, Hideaki), iEj{|- (ISH1GA, 
Kenichi); f 100-8331 SStHf ftfflEjtKDrt = T @ 2 
S3-5§t*5££tt -3>*flW»^WWTokyo(JP). 

(74) ttJIA: "S^S6Hi(FXJRUYA, Fumio); =r 160-0023 mg£ 
SBSrSESSrSlT i 19§5# S&2IBS tf;U9Pg Tokyo 
(JP). 

(81) (Wllft)i CN, KR, SO. 

(84) mmmat;®): a- p^/^ikat, be, ch.cy.de, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 

— ■nmtift« 



(54) Title: IMAGE RECORDING APPARATUS AND METHOD, IMAGE REPRODUCING APPARATUS AND METHOD, AND 
= RECORDED MEDIUM ON WHICH IMAGE PROCESSING PROGRAM IS RECORDED 

S(54)^<7>*»: ©telESS^fc m«W£S£afc 3feOJ|Cil«^ttS^a^^A$SE»Lfcfa^ 



lit 



— * " , — 



sc 

ST 

sa. 



>...reco*oing 

...CUANTIZZ I MAGS SIGNAL 1M A RANGE FPOH 0 TO 4001 WHITE AND 

CONVERT DATA INTO 14-BIT GRAY-5CALC INFORMATION 
...SUBJECT 14 -BIT GRAY" SCALE INFORMATION TO yl GRAY SCALE 

CONVERSION INTO 6-BIT GRAY- SCALE IMFCRMATIOK 
...IS THE DIFFERENCE BETWCSM "PERIPHERAL BACKGROUKD 

BRIGHTNESS" AMD "CENTRAL HAIU CBJECT BRIGHTNESS OVER 

THRESHOLD? 

...SUBJECT 14-BIT GRAY- SCALE 111 FORMAT ICN TO Y2-CONVER3IOM 

INTO ll-BTT GRAY-SCALE I II FORMAT I Cil ' 
...SUBJECT 24-BIT GRAY-SCALE I W FORMAT ICN TO <3-CCNVEASrON 

INTO i:-BIT GRAY- SCALE IMPORNATICM 
...CALCULATE INFORMATION ABOUT DIFFERENCE BETWEEN 31-BIT 
GRAY-SCALE INFORMATION AND 8-BIT CHAY- SCALE INFORMATION 
. .ELIMINATE TKE 01 rfE PENCE INFORMATICN FOR VISUAL LOW- 

SENSITIVITY IMAGE AREA 
. . SUBJECT DIFFERENCE INFORMATION TO DATA COMPRESSION BT 
PREDICTIVE COOING, RUN- LENGTH CODING, AND ENTROPY 
CODIKG. 

. .RECORD * COMPRESSED DATACTJ f -BIT GRAY- SCALE INFORMATION", 
-COMPRESSED DATA ON DIFFERENCE INFORMATION", AND -TYPE 
(Y INFORMATION) OF 12-BIT GRAY- SCALE CONVERSION- ALL IN 
OWE FILE. 

. .END 



Tjf (57) Abstract: An image data set of wide gray scale and an image data set of narrow gray scale are coexistently recorded in a file. 
If} An image recording apparatus subjects image data to gray-scale conversion piece by piece so as to create/a "first information set 
^ of narrow gray scale" and a "second information set of wide gray scale", calculates information prescribing the correlation between 
© the first and second information sets as a third information set, and records the first and third information sets in a file. An image 

O reproducing apparatus reads the thus recorded first and second information sets, and reproduces the second information set of wide 
gray scale according to the first and third information set. 
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(2) - 2 7 4 1 0 8 

1 2 

I«FffF»*^<6ia] ^CfeKtT^t, v*** - u-y — Xff^-tc^L 

J PEG^a^Lfc^oTT*— ^BEJHIU ESS v^a>Sr*iJ3£U ffiHg^e— K^Rae ^^TV^ ir^J^L 

J£*S® ^t*— ^ 60 /c ^ (Z) J PEG^^^j;{;iii7 J PEG— s/^@^1*«fcSr J PEG77^;i/^j 

— ^^fc»<^T I FF — yy^B^WaSrfcfe^Cfeia tbSJ^M^y Ki£»j£*, ^JEffi^e— Kj&sr 

«LfclE«*a, *5>WcEE«l^— K^i^^SJ^TV^S ££;ft/rv^^J^L^t^te, ^LfelSilj^- 

»^trtt±|B^-^JEJB^aSrjB»UTJE*tBf«^— * 10 #t±|BT I FF^y^ItlMifcT I FF7r^ 

£ffr*£i*r, »e>*bfcflE«Bf«'7 ? — ^ i: JbfBIEtt^ai- ^J&£3x5 J: 5 y • KKW&tf, *f4i?9 

fEHt£;h/r^£ J PEG^y^ISffttSrJ PEG7 A-ffiT^^Vl" • # 7 5 ^ ^ ]) • # — K— OpHft 

Htt-r— ^^±I5IStt^a^lEtt$^TV>5T I FF— [0 0 0 1] 

f-, thfjiDOS-FATf-^ • 77^^i»^ fcf*-**, * y 9 JJ:*Ki«E*^ * y • # — KfcfEfc 

^^;i/«^f;u«*^7o [0 0 0 2] 

— y^/u . n^f*.— ^ds«tav^ffi«7*— ^JESSr/i" u ^ t:V - fe.^T?*>5 0 ZMztt 

— y-*vu . 3 >t°~^*$m^^mteJ£mm{£Ly*— * 30 [0 0 0 3] r-?-n^fli^^/u. *^7l-*5*t5«t 5 
*JJ:tflK*M«^— y^« 3ye a -^W^pf if * Wr?*> 9 f #>* 9<z> = :"^ h-fb^r 
^^^H««««rEt«bfelEtt*a f 4&tfCEl*- fcO/hfflftSixfc^* y • Kas#AfcA*L$ S «fc 

#fc±IEIB«*atefa«S*tTV^S*i^)— y^HftWf 4»»SraaSbTtt*b*v^ -ttift, ®^ 

IBWBflfeT*— ^^^a^twensjDRHttT*— 40 yt/^^t'a^ (PC) "C^&pr t^tBT?*> 

12^)7^^ ^T>f^?gfiic*ixs <fc [0004] p<^y . ^7— K^iaiss^fc^^ v 5 ^^® 

[S9*«3] ^y • ^7- Kds*jftgffi"efc9, «*t5ri^t?#5 0 /^-y^/i- • rn^t 0 ^.— ^p^{^ 

mm<D<><—y-r^* ^^^^-^^m^m^mm^j: ^A,tmmr— #\zL&m<nmvM&m («»ia«o«j& 

DOS-FATr-^ • 77^AM^B^r-^l:^ 2 oJK±<^iS«^'frfiJc, iH^Offi^Sfe^/h, ^ 

*5u^t, lEfflHfcT*— *<z>fc»<z> j PEG^y^±y [0005] ^^-y • ti— v\cx^^>tm^com 
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liif«7 ^ --^£Effi«!!3a^s ^ fT*toi^TV^5 0 ^ffiffiS&S 
id £9, if^^*t>-rili^-7 :r --^fi^ffl@-r^r^^T 
§5. 

[0 0 0 6] ^^-frJtBflfc^-^OW^flS^SCO-o 

id J PEG (Joint Photographic Coding Experts Grou 
p) £Sfc5o J PEG^T'fflV^ibtt^ili^y 2 -^ 
BE«l/#Kr/^=fyXAttADCT (Adaptive Discret 
e Cosine Transform) "C#>5o J P E G^f^Ite^ y t°rL 

h £*vcv^ 0 x-y v^A-m^^-A- • 7td 

^ • 7id*5^T»^idJ; O^feix^o-r— ^JBE3» 

^y . ^-K«IoS4«^v^sr ir*<, y 

■^-/V • r:>tr°^— ^td$t&^, S4fefcL< JiSPXffliaS: 

[0007] m^-^^f—^mm-r^ :^cj:ot 
«fat5rift<, ^s^^ey • KjdiEft-rs 

[0 0 0 8] J P E G^^tdteJ^HIfe^-^ td-g-*ixS 
-J-^T^fflffllSrlBfti-SLothless^E— KasjHjftSnTV'* 
5 (JSBBflfcT*— ^fcimAT, JDRBIfe'r— *tBE«SB« 

thless^e— K(DTrc0iif^— ^<^IBft^*tt, WSS* 
[0 0 0 9] 

7 *»fci-5 r t * s m t-r So 

[ooio] rtD$£93*;iJ:s^y . Ka**»afiE 

?VU- 3^^3.--^35Stt«t^rfiB*ail3»W*DOS-FA 
[001 1 ] r^PJI^JlSfVv 5 ^^!^^ • # 
* J PEG*^afc*otr- ^ffiB U BHUfflfit-T 3, 



(3) 4t§§¥7 -2 7 4 1 0 8 

4 

tl/T^£ J PEG^^y^m^mmt^ J PEG77>f^ 

— * fc±IEIB«#a^fH«*ttTV^5T I F F^y^H 
10 ^tf^irSrT I FF7r^^«^5J: 5 id, ^ 
y • Ktd^atpBlftT*— #»ii^aS^^ix.rv^s 0 

[o o i 2] ^y • m¥»^*y «:4r— 

^^y • Kld^ffi^EBSSf, fctx-tfcpu^S 

[0 0 13] Jt»L*:«fc5ld J PEGKl^<^il 

<zv*— y-^-zw • n^tr*.— ^fdioxi^— h Six, ^ 

EBBB«7*-^ Sr«t* 5ri j&s-c# So 
20 [0 0 1 4] 5 id, IRBte^— *idHi-5T I F 

F^rS:^*^^<coffiSo^ 0 -y^/v • ny^-^ 

tSo^-yt^* nytV-^^TI F F^toifiiB 

[0 0 15] ^y ■ KiCj3»tSf ? -^#itt'C*>* 
DOS-FAT7*-rjy ht^fdPCMC I A^2pid 

[0016] r^wtdia^^^^^a^^/u • ^ 

30 ' ^?»4BIB*— Kt*BE**— K^:Sc^ 1 ^>oTV^5o bfc 
^oT, ^7p< y<D^—1f\^m^— KSrKSUT J PE 
G^a:^BBIiB«7 !r -#Sr#«i4:t>"T?#5U 
^e— KSrK^LTT I F F^OjmB^— ^^5d 

[0 0 17] ro? J; 5*8167*— ^^EftSixfc^^y 
• ^7— KSr^^/w • ^7^ 9d»feBt^U y^^-=3 

"f~^ VX J PEG7t-v 7 hi^, JBRB«'7*— ^i^T I 
FFid^tv^tlb^^or^^-y - ^7— Kfd|E«S*xT 

[0 0 18] rcoj: 9 id LT, ^^yua^^^/w • 
*>«7T#.&tufcBEIBB«^-!?o**briWB^ 

S«t 5td*5 0 
[0019] . 

[USS^J^tftPJ] B l fi-r ^^/^^f^ -^7^7 

50 [0020] nmft^temffi&iy^v* 
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•:7V— isM) 22, »«i^^X»23*5J:ajR9 (H^iK 

*t-r5*¥*Sr**?i-*<ft»4CCD (HfrVT'fttfe* 

^) iiicJ:oTS:5t:Sti5o c c Dime c DigEdlUK 
25lc:£oTiEE!]£;ft,£ 0 

[0021] m^-T^^^ey • # — K3o^<z>iiHfe7*— * 
<^ffi»S:*J»-rs*J»ai«20 (CPU^t?) tt«36#J 

SrfT^o ii^o^^/ua^^^/w ■ 7 tl^CJ: 10 

■ u V -X • ^ :/29<£>Jg 2 a»<^*¥Tfc:/E« LT, C 
CDiii;iJ:s»»^sfT*toix5o ccDH©BBi»^ 

«■ b fc*«sr*fo-fi!*««^s c c d 1 1*» <b mjj s n 

£o 20 
[0 0 2 2] ^m^-^[U^§27^^r3^^ff^-, 

rafflW^-tvaiiwifflw^fc^-t-a^o-e, ccd 
ii, «r«»«»i2, ffiizity^y v^0Ki3, a/ 

[0023] ccDntt*f>r ^«^ia?a*ixfc*«<^ 

(*) , G (») , B (#) fiOfe^-f/V^dSR^fetUT 

fi^/U^O^J^Sfc^J (*5jZ*-f6]) ^GBG 30 
R^lIU (SWGRGB(7)IILTfc^o UfcdS 
oT, CCDll^fettlf*^ n y?mM^tlZZ<D&7 
4A'#m&l\ZVtZ&5mfr (GBGR-) "CDRfeW-S- 

[0024] ccvn&mtim^temwmmmmzAti 
*) wm&ftsm&k&wox^&o mips 

«20ttfe-fe^ c^ffi^ff^S^T, R, 

MX, CCDlld^A^S^Ifflft©JHfe«#e5afci- 
fe (R, GSfcfiB) iw^CT, J«<B*«:S;t, *M7-Y 
h - ^9v^SB«*tT5o r^J: 5 (-^jfi"Cr (7MHz 
JfclSHMHz) ifffi^Sr^bS^Sr t<^T?#5»« 

[0 0 2 5] maif(S»12t?ii«Stb^o^!7>r h • ^ 

£ nfc^Jfift^JSCfiffi -a-ttffiliB " fit*- y 

^^IUKl3S:aT-oOA/DSlfe»14trA^i-So A 50 



) 4#il^7- 2 7 4 1 0 8 
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/D*ift»i4ttAy3-r5^;w*iiKfifli* (gbgr-o 

[0 0 2 6] A/DSC*»14^&a^jStbS9 f -f ^/U 
HUf^^— ^ (jSUBJfcOJDRfe^-^) URGB/YC^ 

-Yt B-Y<o^NB»c7 ? — m#:<^ h y ^^sg:^: 

[0 0 2 7] Y= 0.3 X R+0.59XG+0. 11X B 
r — Y= 0.7 X R~0. 59XG— 0. 11 X B 
B-Y = — 0. 3 XR-0. 59XG+0. 89XB 

[0 0 2 8] £»m&15 fa bmXZfr #YtS 

l^^ey (DRAM) 17id — B.*&*fl^tt-5 0 

[0029] c^^^a-b^*^. x^^nmm 

~tZ>^~- K#J#;*-f s^28*rWL,-CV*3 0 JEEJB^e- — Ktt 
JhidliLfcJ P EGM0ADCT7/^y XA^L^5 
o TiW*^-^ Y*5 J: t^fel^r-* *lEE« L, 

£E»7 ? — ^Sr^^ey • # — K30i£|B«i-5 fc<z>-?&5 0 

SS-fctffiSST*— * (JDKW&'t*— ^r^^-y K30 

- K«-§-tt#J»«K20ic:^*.e>ix5o «»««20«^— 
K^0#^^ ^^28(-J:oTiS:^^tv^:^-K^CT, 
^^ey • 3^ ha — 9l6*3«tTJ c -feU'^^l9«rft!H)|ii-5i: 
^fet-^^-y • K30^Oiif^-7=— ^ (JBEiBST*— 

[0 0 3 0] ^^-y . 5l6tt«J»3SB20^fe 

SSl8^^x.^ 0 JBE^IUS§18^^^ey • nyhn- 516^ 

^19ld#x.e>^t^o 
[0 0 3 1 ] • =^ Ma — 7l6««JW«K20d»e> 

^ Y i Mf-^ c i ^P)/^lgMf- 

[0 0 3 2] -fel^^^l9^tt4feR^Sttfc^~ Kt-JS 

is-t-5j:5^, mfflmw2o<Dfflm<DT\z, m^^ntz-e 

^-^^iri/^^i9f- J;oT384RSix, ^^y- 

[0 0 3 3] JEffl^t— K-mJbiEo J: 51-JPE G^st 
^SIffi*ttTV^5 0 ^wjPEG*aidJ;ot#t)h5 

* y ? ^ ;]/CD7 y ht>*\3l 2 (A) (C^^ttT 



(5) 
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MbiifcjPEG^^i, mmi&T'-fb, mm 

CD J PEG^y^i^b45 0 *&J<£> J P EG^y^ 
ig£< J PEG— s/^ttT^y Ir—isa V • f*— 

fc«/Mif«S:**>i-lii«ft'7*-*) ^-CfeSo ^ ^>t-, J 

iBg^tb^o K • *7 * ^Sr*"T J 

[0 0 3 4] ^JEESg^r- KJd*3V>rtt, HftftT 5 — ^*2T 
I FF (Tag Image File Format ) ML*i^5o TIF 

f te*H<£>Aidus tt^gife LfctiHft:? r 4 Asoffifc-yjt 

— aSTttJPEG7i—^5'hJ:Pi: 

[0 0 3 5] T I F FfcLjfcasST*— ^ " 7r>f^ s B 
2(B) I^SttTV^So :©TIFF77^li, TI 
FF — ^^-^^T^f^'f^ ^ 

— ^ • 7t-< ^ • ^9 h y • ^^ c tr/^u^-r r 

— #^b«J«SixSo TIFF^jy^TIFF77>f 

k Home * frit 9 ymmwm l t ^ a 0 n 

[0 0 3 6] JPEG77^^J;{;TIFF77^^ 

B (^^y • ^— K^feHtt^— ^«rtt®9, 

^tv^^o trW/B#fffftTfc9, *ffllf*SB 
tt - <£>fiS'J1f$S SrfU/B L T J; 9 SKI 4 SrfT 

[0037] B3tt^*!l • # — K (^y • Krt 

o^swM^ey) K:tett57*-*iE»«*3e (77^f/ns 



liDOS-FAT (Disk Operating System-File A 
llocation Table ) ^<^f 7 h ■ 7 T 4 Z^ • v^7^-M^L 
fc^5t^*)5o ^<7)DOS-FAT7t — ^ MS 
Personal Computer Memory Card International Associ 
ation (PCMCIA) Standards tbT *5 9 , 5, 

[0 0 3 8] ^^ey • ^"K^77^/H^^^«t 
10 bfrZ£>MtibbtiT\s^Z> 0 *r — 9ffi&\*&<<D9 77.9 

[0 0 3 9]^^^©^^!:, FAT (File All 
ocation Table ) h"f^ U9 hV i:^&?fc5o — 

So 

[0 0 40] ^, IBKPE" KTffrfc J PEG77 

-fA- (1212(A) ) ©77^SrIMAGEl, ^(O"^ 
20 >TX^32K^>f ht?fc5i: U ^OJPEG77>f^ 
^ ^^^#-^-5 — 8 60^ ^^^(Cft^j^tbTV>5 
t5o *EEi*- FtMS JifcT I F F 77^ 

/U (0 2(B) ) ©77^A4*IMAGE2, -?;Of^ 
" K^-f L, :OTIFF77^f/^ 

[0 0 4 1] ^^^W<7)FAT(c^ r^>J:5*— o 

(7) Hjft 77-f /^I5tt * tlX ^^9^79 <Dm@{& Eafi 
^nS 0 IMAGEl^JPEG77-f/Hi 
30 >T^^^5, 6, 7*5±U«8*J:|EltSttTV^5^e> f ^ 

o^H^ ^ r y^igttfSttaScto ^ 7 7 9 < , 
[ 0 0 4 2] ^ytfWfcO'fj ^9 h y fctt, 7^-^® 

7 7Y/^^^7", yr-r/^Jitt, yx-r^Ktfett, 

40 £ 0 

[0 0 4 3] H4tt3fe^WJW3S«20{c:J;S^ i ey - 

teatt^^ s/ 9 • v y —x . ?$9 ^<om 2 &m<Dn t& 

[0 0 4 4] ^r— K^0#^^ ^^-28\ZX-DX^m^Hf^ 

^e— K^itbti5 (^x^X40) o ffiie^e— KT&jh, 

77- y ^5i«*offla^ii£fo 

[0 0 4 5] »J»3gB20ttir u^l9£riiLT/^ey • 
50 ^7— K30Srilg!^r^-fe^ LT*<Z>^ * ^fiWflc (FAT 
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rfA\ y 51) 0 ZLtonV&M^fcm&r*-- 9<DSX&KMKi: 

^^XttCCDll|Cfc*t*Hf*»tc/CCT*>e>^C«> 
^ot^So LTh^oT, ff**— KTflsjSStbS J 
PEG77^^ (H2CA) ) iSiUWffi**- K-Cfft* 
Sft5TIFF77'fA' (IS 2(B) ) Of>{Xl4R£* 

/cf$](7)^7^^S^ #J:t*Rj££;h,fc*™ Kiao 

So 

[0 0 4 6] ifflW»K20iCf+J|S-rSp< ; E-y21{c:tt J PE 

[0 0 4 7] £E*^e— K^KJfeStbTVNSii^iJiH:, ftg 
Wymote**:? 2lfc&&a>£»R3£$;ft,TV<*5 J P E 

5ffio»«S:«iLt J PEG^y^ h-*-:/ 

•-r^— 7/y ^-^>3 y • f-^*5i;^i^ 

*9\tt U^^19^riibT*i^tf 0*7^X42) 0 

[0 0 4 8] vi^M, fitNE*tm»i2, fflM-Sf-v^ 

y^^lHlKl3, A/D««S14, RGB/YCSE*iaK 
15, feit/flEIBiaiSlSKaav^T, ««fcJ:0#&*L*:tt 

[0 0 4 9] #J»K»20ttffittj&a^J: 9#fetbfcflEtt 

44) 0 -f^TCDflEffl-T*— ^C0|E»*S»5 t f S^JP 
(^7^:7*45) 0 

[0050] #BSg-e- K^RffSixrv^sa-fr^tt, 
ffll»3£«20te, *e y 2iirfe C£>R^£*i/0^ T 

fe*LSft^)«*Srli*LTTI FF^^^, -T*— 



(6) #§1^7-2 7 4 10 8 

10 

*77>f^* XV 1^ h y *5,fcrM — • 77>f^*7 

by •f-^^MLT, Tt^ey • # — F30<D9c 
\£&#>tbti1z9 779 Wd&S&tr (^x ^^52) 0 
[0 0 5 1 ] wCOF B ^i^IH]£§12-'15|CjoV^T{f-^^0 ; a^fT 

Z> (XT y 7*53) 0 «J»3gB20tt"feU^^19S:«)*X. 

SrabTRWu ilH2o#^^ff7 ; ='--^ic:^K^tT^^y 

• # — K30£>^ 5^^fc*iitf (;* 7^X54) o 
10 [0 0 5 2] 3lk ±<D X o \z: LT, EElfc^r— K0>»<^»£ 
te, JE^Pf^— ^£r^tf J PEG77^/^, &J£m 
^~ K<^»^f2lttlSHf«'7*— * Sr^tf T IFF7 7 ^f/V 
VNfti©i*|:tDOS-FAT7t^s/ hfcL 

^ot^y • K3ojr»a*n*o 

[0 0 5 3] ^y^ifcitJ^lc^T, feflifi 
«43 J: tflMBtf) * t£RS LfctiMMSffl I v ^6 n& <D m > 

20 WAt*—*** bfttfL £ tiSo 

[0 0 5 4] ^^yX41*fett510^iy^«*^0*a 

i7 p 54<Z>JHHfttl-7 :r — 9 <Dt?M<Dmz.ft 0 £ 0 KUTfc «fc 

i: (H^5f^(-t^Tfc5o ^7^^X4l*^:(i51{-*5 
[HiS©«l|l*RW] 

[El 1 1 m^x^/v • 5©««W*«S:*i-Xo y 
30 ^El-Cfe^o 

[02] (A) ttJPEG77^7t-^yhS:, 
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